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JAMES DRYDEN. 
The results of the third year's work in egg production at 
this Station, together with the summing up of the results of the 
three years, are given herewith. rrhe third year's work 
began Nov. 7,1898, and ended Nov. 1,1899. Some of the ex-
periments originally planned have run the full period of three 
years. In addition to a continuation of the original work a set 
of feeding experiments was conducted during the third year. 
This latter work was made possible by the erection of an ad-
dition to the poultry house which doubled the experimental 
capacity of the building and made possible the beginning of a 
work which should in time result in the accumulation of much 
valuable data on the relative efficiency of different rations for 
egg production. 
The experiments were designed originally to show: 
1. The relative value of pullets and of hens one year old 
and two years old. 
2. The effect of exercise. 
3. The relative value of early and of late hatched pullets. 
4. The yearly food consumption per fowl and cost of same. 
S. The yearly production of eggs per hen. 
6. Relation of egg production to food consumption and 
weight of fowl. 
7. The weight of eggs 'from different breeds. 
8. The relati ve weight of pullets' and hens' eggs. 
9. The relative fertility of eggs under different treatment. 
10. The relative fertility of fresh and of old eggs. 
11. The effect of different methods. in artificial incubation. 
12. The merits of different incubators. 
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13. The relative value of corn and wheat ration s . 
14. The value of dried blood in the rations. 
15. The feeding value of sunflower seed. 
16. The relative value of different nutriti ve ration 
17. The effect of caponizing. 
OUTLINE. 
The following outline will show the arrangement of th e pen s:. 
P E N. WITHOUT EXERCISE. 
2. Early ~atched one-year-
old hens. 
3. Early hatched two-y ear-
old hens. 
PEN. WITH E XERCISE . 
1. Early hatched one-year-
old hens. ROSE COMB BROW N LEGHORNS~ 
4. Early hatched two-year-
old hens. 
5. Late hatched one-year-
old hens. 
11. Early hatched pullets. 
12. Late" " 
13. 
14. 
15. 
" 
" 
" 
" " 
" " 
" " 
16. White Wyandotte pUllets . 
17. Barred Plymouth Rock Pullets. 
18. ,. " " " 
19. 
20. 
" 
., 
" 
,. ., 
" 
,. 
CONDITIONS OF EXPERIMENTS, 
During the third year each pen contained fi ve pullets 1-
hens, as the case may be, in addition to the male bird for about 
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one-third of the year. There were two or three deaths which 
left for the remainder of the year only four fowls instead 
of fi ve in certain pens . 
. Pens 1 and 2 of the third year were made up of pullets 
during the second year, and at the end of the second year were 
about 2t years old. The hens of pens 3 and 4 were hatched in 
the spring of 1896 and were, therefore, at the end of the third 
year's experiments about 3t years old. Pen 5 was of a different 
strain of Leghorns from pens 1 to 4 inclusive. The date of 
hatch of this pen was June 10th. Pens 1,2,3 and 4 were all of 
the same strain and the time · of hatching- was about the same 
for all of them. The pullets of pen 11 were hatched by incu-
bator at our poultry department, April 10th. Pens 12, 13,14 
and 15 were late hatched pullets, purchased in Ohio and received 
from there and placed in pens on October 26th. They were a 
fairly even lot, and were divided as evenly as possible into four 
pens. 
Pen 16 was a fairly representative one of White Wyandotte 
pullets. They were hatched, so we were informed by the 
person from whom they were secured, on May 14th, and were 
placed in their pen October 19th. They were not mature 
pullets at the begiLning of the experiment, as their weights 
will show. A photograph of this pen is given on outside front 
cover, taken at beginning of the year. 
Pens 17 to 20 inclusive, were pullets purchased in one lot in 
Illinois, but like the Wyandottes, they were not mature and 
ready to lay when the experiment began. They were received. 
and placed in their pens October 9th. As regards maturity,. 
the Wyandottes and the Rocks were fairly equal. 
Among the unfavorable conditions of the ~xperiments dur-
ing the year, may be mentioned seyeral cases of colds, which 
developed into badly swelled heads, notably in pen 11. This 
affected the laying at the time and dOUbtless injuriously affected 
the record of eggs for the year. 
Too much importance should not be attached to the records 
of the different breeds as a breed test. The conditions were 
not such that any fair comparison can be made as to their 
relative egg-laying merits. The Plymouth Rocks and Wyan-
dottes had not reached the same stage of maturity as the Leg-
horns when the experiment began. A comparison, however, 
between the Wyandottes and Plymouth Rocks can probably 
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-fairly be made, though one year's experiments with one set of 
Jowls cannot decide definitely the capacity of the different 
breeds . Some interesting comparisons may be made between 
the different breeds . as to the amount of food consumed, by 
each. 
THE BUILDING. 
The building in which these experiments were conducted is' 
about 125xlO feet. It is six feet high at the eaves and eight feet 
at the com b. An alley two and a half feet wide runs the length of 
the buildingon the north side. Half of the building-that enclos-
ing pens 1 to 10 inclusive-is built of two thicknesses of boards 
and two of building paper. On the outside of 2x4 studding, 
tarred paper was first nailed, and on top of that rustic. On 
the inside of studs, boards were first nailed and on top of that 
Neponset Red Rope paper. The other half of the building, 
pens 11 to 20 inclusive, has two thicknesses of boards and one 
of paper, the tarred paper being left out. The whole building, 
except 20 feet in the center, which is used for other purposes, 
is divided into pens 5x7 feet. The partitions are of wire netting. 
Attached to each pen is an outs ide run 5x40 feet. The fowls 
were never outside of this yard during the year. 
TEMPERATURE OF BUILDING. 
Table No.1 gives the temperature of pens 1 to 10 for the 
months of Novem ber to April inclusive . . This was taken at 7 
a. m. and 1:30 p. m., the former being about the coldest part of 
the day and the latter probably the warmest. In pens 1 to 10 
it will be seen that the lowest temperature was 20 degrees, 
which occurred on February 4th and 5th. The month of 
December shows the coldest average temperature, the average 
at 7 a. m. being 30 degrees, and the average at 1:30 p. m. 43. 
Table No.2 gives the temperature of pens 11 to 20 inclusive. 
This part of the building shows a temperature 3 degrees lower 
than the other part. The lowest point reached was 17 degrees, 
w hich was recorded on February 6th. The average for Decem-
ber was 28 degrees at 7 a. m. and 41.5 at 1:30 p. m. The lower 
temperature cf this part of the building is probably accounted 
for by the fact that there is only one thickness of paper in the 
walls while in the other part of the building there are two. 
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TABLE NO . I.-TEMPERATURE OF PENS 1 TO 10 INCLUSIVE. 
NOVEMBER DECEMBER JANUARY IFEBBUARY MARCH APIHL 
Date 7 1:30 7 1:30 7 1:30 7 1 :30 7 1:30 7 1 :30 
a. m. p. m. a . . m. p. m. a. m. p . m. a. m. p. m. a . m . p . m. a. m p. m. 
--
---- ---- ---- --
-- ----
I 38 60 40 46 32 42 40 44 42 48 45 54 
2 36 56 39 44 
I 
38 40 34 38 42 44 44 50 
3 42 .. 28 47 38 42 31 35 39 44 40 53 
4 48 62 32 46 34 83 20 30 36 43 46 53 
5 44 68 36 48 36 40 20 38 36 56 39 56 
6 44 68 28 44 32 40 22 38 33 54 37 63 
7 48 58 24 40 38 46 26 34 36 56 42 62 
8 32 48 22 39 40 40 34 42 
I 
44 61 42 67 
9 32 48 22 iO 35 44 40 40 42 48 47 72 
10 36 46 26 46 28 40 40 40 38 44 53 67 
11 32 57 24 46 42 44 36 42 33 52 51 66 
12 32 55 22 46 34 42 26 40 36 46 50 63 
13 32 56 22 44 36 42 84 43 38 48 40 66 
14 34 52 26 40 32 38 3 42 33 . 50 45 70 
15 38 54 30 48 36 40 3i 43 37 42 54 5-! 
]6 41 51 26 44 40 46 40 42 43 56 37 56 
17 42 50 30 46 40 44 40 40 44 45 45 4 
18 50 54 28 44 41 46 36 48 42 52 43 46 
19 50 52 36 38 42 51 40 48 38 54 37 62 
iO 40 44 40 44 41 ~6 38 52 46 46 44 70 
21 30 48 38 48 42 48 40 44 42 44 64 72 
22 36 48 36 38 40 46 38 52 34 46 42 70 
23 40 46 28 44 28 46 33 50 42 48 40 70 
24 40 50 26 42 36 40 3 48 48 50 54 'iiI 
25 32 48 26 38 40 40 40 50 40 48 46 62 
26 26 4 36 46 42 52 40 44 I 38 49 42 56 
27 30 42 38 44 38 48 39 47 30 45 44 46 
28 40 43 38 50 44 49 36 42 39 48 35 56 
29 40 44 34 42 38 53 .. " 43 51 36 64 
30 42 48 28 40 44 44 .. .. 42 49 .u 53 
31 .. .. 28 36 38 42 .. .. 38 .. .. .. 
Average .... 38 52 30 43 37.5 43 .5 35 42 .5 39.0 49 H 60 
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TABLE NO. 2.-TEMPERATURE OF PENS 11 TO 20 INCLUSIVE. 
I NOVEMU"" DECEMBER JANUARY FEBRUARY MAROH APRIL 
Date 7 1:30 7 1:30 7 1:30 7 1:30 7 1 :30 7 1:30 
a. m. p . m. a . m. p. m . a. m . p. m. a..m. p. m. a. m. p . m. a . m. p. m. 
- - - - -- --
- -
---- ---- ----
I 36 58 38 44 32 40 38 43 41 46 44 52 
2 34 55 37 43 36 39 32 35 44- 42 42 50 
3 40 .. 24 45 36 42 29 32 38 42 38 52 
4 47 63 28 46 32 32 19 29 35 43 46 !i4 
5 41 66 33 47 32 48 18 34 35 54 39 56 
6 43 66 25 41 32 38 17 36 34 53 35 63 
7 46 58 20 37 36 45 25 32 38 57 40 62 
29 46 20 38 39 40 32 41 44, 60 40 66 
9 2 46 20 3:~ 34 41 38 38 40 46 46 53 
10 33 47- 23 44 27 40 40 40 36 44 53 67 
11 31 54 20 44, 38 42 36 42 32 52 51 66 
12 30 55 20 44 34 40 26 40 36 46 47 66 
13 31 54 22 40 35 41 33 42 38 48 48 63 
14 32 52 24 36 30 36 38 41 33 50 40 66 
15 35 54 26 46 36 40 39 43 38 42 45 70 
16 40 50 26 42 39 43 88 42 42 46 54 54 
17 40 49 26 4! 40 44 40 38 44 44 37 56 
1 48 54 25 44 41 46 35 49 40 54 45 48 
19 49 52 34 37 40 48 40 47 36 54 43 46 
20 40 44 39 44 39 45 40 52 45 44 44- 70 
21 28 45 37 46 42 48 38 40 40 42 64 72 
22 34 47 34 37 39 44 38 52 34 46 42 70 
23 37 44 26 42 26 44 32 50 40 4,8 40 70 
2! 36 4,8 24 40 34 38 38 45 47 50 54 70 
25 29 46 24 36 38 39 40 48 40 48 46 62 
26 26 42 33 40 40 50 38 44 37 49 42 56 
27 26 38 37 42 36 46 38 43 27 45 44 46 
2 38 47 36 48 42 46 36 40 38 48 35 56 
29 38 42 34 41 36 52 
" 
.. 42 50 29 63 
30 40 44 25 38 42 42 .. .. 40 36 40 53 
31 .. .. 26 34 36 41 . . . . 36 52 .. . . 
Average .... 36 50.5 2 .0 41.5 35. 0 402 .5 3l.0 4l.5 38 .5 4 .0 4LO 6).0 
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EXERCISE. 
The exercise, as during the first two years, consisted in 
making the fowls scratch for their grain food, which was fed in 
a litter of straw about six inches deep. This straw was re-
newed once a week in winter and twice a month in summer. 
~he pens" without exercise" were fed in boxes. ·There was 
no floor in the pens, and of course the hens fed in the boxes had 
some exercise by scratching in the ground, and in the outside 
runs they had more or less in summer. 
RELATIVE HUMIDITY OF THE BUILDING. 
A test was made of the humidity condition of the poultry 
building in January by means of dry and wet bulb thermome-
ters. Similar instruments were read at the same time in each 
division of the building. There' is a closed door in the center 
of the building dividing pens 1 to 10 from pens 11 to 2C)' The 
building has already been described. 
TABLE NO. 3.- PER CENT HUMIDITY OF PENS. 
1 99. 
January 9 ............. .... ............ . .... .. 
10 . •.. . ..... .................... .. .. . . 
11. •......••.•••........... ..... ..... . 
12 .................................. . 
13 . .. . ... . . '" .. . . ........ .. . . .. .... . . 
14 .. . ..... ........ . .......... .. .. .. . . 
15 . •.. . . .. ...•..• . . .. ........ . . ..... . 
16 ..•..•............. . . . .. . .. .. .. .. ... 
17 •. .. . . . .. .... ..... ... . ... . ..•..• . . 
18 . • ... .. .. ... . .... . .. .. .. ... . .. . .... 
PENS 1 TO 10. 
7 :30 5:30 
92 
96 
88 
8 
91 
92 
92 
92 
88 
89 
83 
86 
76 
81 
85 
88 
83 
82 
81 
PENS 11 TO 20. 
7 :30 5:30 
92 
.... .. ...... 92 
92 92 
92 92 
91 92 
90 87 
86 88 
92 92 
88 88 
88 89 
Table No.3 gives the per cent relative humidity at 7:30 
a . m. and 5:30 p. m. daily from January 9th to 18th inclusive. 
This shows probably an average condition of humidity in the 
hou e during the cold months. Tables Nos. 1 and 2 give the 
temperature readings for the same dates. It is seen that the 
moisture content of the building is very great, reaching near 
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the point of saturation at times. It is very much greater than 
that of the atmosphere outside. At Salt Lake City the humidity 
averages about 75 per cent in January, and at Logan it is 
probably less. During the cold nights the moisture condensed 
on the walls and froze. 
The extreme variation of night and day temperature and 
insufficient ventilation are probably the cause of the high per 
centage of humidity. On January 10th at 7:30 a. m. pens 1 to 
10 showed humidity 96 per cent. By referring to table No.1 
it will be seen that at 1:30 p. m. on the preceding day the 
temperature was 44 degrees. At 7 a. m. on the 10th it had 
fp.l1en to 28 degrees, a difference of 16 degrees. 
METHOD OF FEED I NG. 
Subsequent tables will show what each pen was fed. 
The following was the method of feeding: A warm mash was 
fed every morning. This was com posed of bran, two parts ; 
ground oats. one part; an~ ground corn, one part. This was 
seasoned with salt and a little cayenne pepper. This mash was 
fed to all pens alike, except pens 5,15,19 and 20, which had dried 
blood added to the mash. 
About 10 o'clock a little grain was fed, wheat and oats alter-
nating, ex cept in cases where sunflower seed and corn were fed, 
then each was fed every fourth day. In the case of pen 13 no 
corn was fed, but sunflower was fed in its place, so that this pen 
had sunflower every other day. 
In the evening, or late afternoon, all pens, with the exception of 
14, were fed wheat all they would eat up. In place of wheat, 
pen 14 had corn. 
Three times a week cut bones, or butchers' scraps, were fed. 
During the winter the green food consisted of cabbages , which 
were hung in the pens, and in summer green lucern and clover 
were fed. 
SHADE. 
The shade for the fowls in midsummer was furnished 
principally by a growth of Russian sunflowers in a section of 
each yard. In the spring a boxelder tree was planted 
in each yard near the building and made a thrifty growth, fur-
TABLE NO . 4.-WEIGHT OF PENS AND AVERA.GES OF FOWLS (IN POUNDS.) 
DATE Peu Pen Pen Pen I Pen Pen I Pen Pen I Pen I Pen Peu 1 2 3 4 5 11 12 13 14 15 16 
------------ ---------1898 
Nov. 7 .•. . •.. .. ............ . . 17 .6 15 .7 16 .0 1'7.2 14.7 14 .3 11.8 12.6 12 .:3 12.0 ' 18.4 
Dec 5 . .. ... •..... . . ... . . . ... 17 .4 16.5 15.7 17 .7 13.9 15 .7 H.2 14.2 14 .0 14.5 20 .8 
1899 
Jan. 2 . . . ..•.... . .. .. .... ... . 19. 19.4 18.4 19 .3 15 .2 15.8 16.1 16 .8 15 .9 15.3 24 .5 
Feb. 6 ........ ... . ..... .. . . .. 21.4 19 .4 20 .7 22.4 17 .1 17 .1 17 .2 17.1 16.3 15 .3 27.4 
Mar.6 . . ........... .. .. ..... 21.:3 19 .7 20 .1 23. 3 16 .1 16 .5 16 .9 17.0 16 .9 15.6 26.3 
Apr. 5 ... ...... . .. .... ..... . 19.8 18.3 19 .2 20 .0 16 .3 15 .8 16 .4 16 .0 15.5 15 .1 26.4 
May3 .... . ...... ... . . . ..... . 19 .1 18.9 18. 6 20.1 16.3 15 .0 15.6 16 .2 15. 0 15.4 26.3 
June 7 .. ... . . ....... .. .. . . .. . . 18.9 18. 2 18.0 18. ( 15.7 H .7 15 .2 12 .7 H .9 15.1 26 .6 
July 5 . .... .. .. . ............. 18.5 17.2 17 .3 18. 1 15.3 14.8 15.3 12.7 15 ,2 15.1 25 7 
Aug . 2 . ............. . ........ 18. 1 17.9 17.2 15.6 15.2 15 .0 16.2 13.2 14 .7 15 .1 25 .3 
Sept.6 . ... .. . .. . . . . . ..... . .. 17.5 17.0 13 .7 15.4 1'.6 13 .4 15 .6 13 .3 15 .2 14.9 25 .5 
Oct.4 •. ... . ..... . .... . ... .. 16 .4 16.5 13.0 14.3 14.7 15.0 16.' 12.6 15 .0 14.3 24.6 
Nov. 2 .. . . • .. ... . • . .... . ..... 16.3 16 .6 13.6 1U. 15.0 15.0 16.2 12 .4 15.1 14 .0 23. 8 
Average per FowL ... . ..... 3 .71 3.56 3.57 3. 87 ::1.08 3 .. 05 3.12 3.16 3.01 2.95 4.95 
Maximum per ~'owl. ...... 4.26 3.94 4.14 4.66 3.42 3.42 3.44 3.42 3 .38 3.12 5,48 
Pell Pen 
17 18 
19 .8 19.3 
23 .8 22.5 
28. 7 26 .5 
32 .8 30 .6 
33.3 29. 8 
32.2. 28.8 
31. 7 29.5 
30.40 29 .6 
30 .8 29.8 
29. 8 29.4 
30.2 30.2 
30 .6 30. 2 
30.2 29. 8 
5.91 5.63 
6.66 6.12 
Pen 
II! 
21.2 
24.6 
~8.9 
:31.9 
31.1 
32 .1 
31.0 
31.6 
31.5 
32.0 
31.3 
30.8 
29 .0 
5.90 
6,42 
Pen 
20 
20.3 
23.3 
28.3 
26.6 
27.7 
27 .6 
27.0 
27.1 
26 .9 
26.1 
27.1 
.. ... ... 
..... ... 
.. ...... 
6.62 
d 
f-3 
> 0:: 
tI"J 
X 
'"d 
tI"J 
~ 
~ 
t:tJ 
Z 
f-3 
(f) 
f-3 
> 
f-3 
H 
o 
Z 
.-. 
N 
\0 
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nishing some additional shade. The building, however, was 
not shaded in any part, and the temperature in midsummer 
insi~e was too high for best results. 
WEIGHTS OF FOWLS. 
Each fowl was weighed once a month during the year. 
Table No. 4 gives the weight of each pen each month. The 
a verage weight per fowl is given at the bottom of the table, also 
the averag.e maximum, or greatest weight for each fowl during 
the year. If this latter weight is taken it will be seen that the 
Wyandotte and Plymouth Rock pullets filled the requirements 
of the American standard as to weight. 
A study of the weights of pens 1 to 5 inclusive, shows an in-
crease in weight each year. The weights given in table No. 
4 are for the second year of pens 1,2 and 5, and for the third 
year of pens 3 and 4. The following table shows the average 
weights of these pens for each year that they have been in 
the experiments: 
TABLE NO. 5. 
YEARS. PEN 1. 
1 96-7 ..... .. .... .... ..... ... . 
1 97 -8. . .. . .. . .... . . .. . .. . .. .. ..... . 3.58 
189 -·9 . . ... ..... ' " . ... . ..... . .. .. . . 3.71 
PEN 2. 
3.48 
3 .56 
P EN 3. 
3.32 
3 .54 
3.57 
PEN 4. 
3.42 
3.86 
3. 7 
CONSUMPTION AND COST OF FOOD. 
PEN 5. 
2.82 
3.08 
Table No.6 gives the average number of pounds of the 
different kinds of food consumed per fowl, during the year. It 
also gives the total food consumed during the year, as well as 
the dry matter of the same, or water-free food. The weight of 
th e mash gi ven includes the weight of the water used in mixing 
it, which was nearly equal to the weight of the dry material 
used. 
It is seen that wheat constituted about one-half of the total 
weight of food for the different pens. By a little additional 
figuring it will be found that pen 16, of Wyandottes, 
ate about 30 per cent more water-free food per fowl, 
and the four pens of Ply'mouth Rocks consumed about 
40 per cent more than the Leghorns. Pen 14 ( the 
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"corn" pen) consum ed less total food than any of the 
other pens. T his pen apparently was not able to eat as 
much corn as t he other pens consumed of wheat, though the 
difference is not very marked. Pens 5 and 15, it will be seen, 
ate more mash than the other Leghorn pens; the difference W!lS 
the weight of the dried blood fed to those two pens which was 
added to the mash. Likewise the difference In the weights of 
mash fed to pens 17,18, 19 and 20 was the weight of the dried 
b lood which pens 19 and 20 ate . 
TABLE NO . 6. 
;.; ,;, -ti o~~ ..; ,;, ~ ..c: CIS ,;, Q ~ bJI :,.. . ~-g 0 ~ ~= 0 
P E N. '" 
~ 
':;! :,.. c;::I Q d - ~ ~ ..,o~ CIS ,.,Q 0 Q 0 ,t:l "',.,Q 00 -~~~ ~ ~ ~ 0 ., c:l ,t:l 13m E-< ~ :>. CIS :,.. ~ .~ m 0 0 
------ - - ------ --
- -
I ....... . . ... . . . . ... .. . 9.6 39 .2 7.7 3.7 1 .4 7.3 7.0 1.0 76 .9 58. 5 60 .1 
2 ............ .... .. .. .. 9.4 37 .3 8. 5 3.6 1 .4 7.2 10 .0 1.0 78. 4 57 .6 60.7 
3 . .. . ..... . ..... . • . ... . 9 .6 35.1 8 .0 3.6 1.4 7.3 11 .0 1.0 77.0 55.3 59.0 
4 .... .. ..... .... .. .... . 9.8 35.9 7.8 3.8 1. 4 7.5 
9° 1 
1.0 76 .2 56.0 58 .9 
5 . . .. .. .. .... . .. .. . . . . . 11 .4 36 .9 7.5 3.7 1. 4 7.3 6.5 1.0 75 .7 57 .8 61.4 
11 . . . . ..... . . .......... 9.5 36.9 4.7 4.8 4.7 7.1 9.0 1.0 77.7 57. 7 61. 9 
12 .... . ... . . .. .. ... .... 9.4 34.4 4.6 4. 7 4 .7 6.6 6 .5 1.0 71 .9 54 .7 60 .9 
13 ... . . . .. . . .. . . .. . . . . 10.0 36 .0 5 .0 9 .8 7.3 5 .0 1.0 74. 1 56 5 67 .8 
14 ..... ... ... .... .... . 9.6 5 .0 4.7 32.8 4.7 6 .6 6 .5 1.0 70 .0 53.4 64 .5 
15 . ... .. . . .. .. .. . . . . .. .. 11.3 34.4 4.7 4.7 4.7 6 .6 7. 0 1.0 74.4 56.5 64.6 
16 13.4 45. 1 5 .6 5 .8 5 .7 9. 7 14 .5 1.1 100 .9 73. 1 81. 6 
17 ...... ... ... .. .. . ... . . 13 .6 51.4 5.5 5 .9 5.9 10 .0 16 .0 1.2 109 .5 79.5 88.5 
1 .. .. .... .. .. ... . ..... . 13. 6 50 .1 5. 6 58 f 59 10.0 15 .0 1.2 t07 .2 7B.2 87.0 
19. . "116 ' 50.5 5 .8 5 .9 5.8 10 .0 20.0 1. 2 1115 . • BO. 91. 9 
2CJ . . . . . .. .. ... . .. . . ... . 15. 9 49 .7 5.8 5 .9 5.9 10.0 13. 0 1. 2 107 .4 79.3 90 .0 
THE PR ICES OF THE FOOD. 
The following are the prices at which the foods were 
charged. The prices are in cents per pound : Mash, 5-14; wheat, 
5-6; oats, ! ; corn ,l; sunflower , 2; bones, ! ; cabbages, t ; oyster 
s hell, 1; dried blood, 2. The expensive foods , it is seen, were 
s unflower seed and dried blood. 
SUMMARY OF RESULTS .. 
A summary of the results for the year is given in table 
No. 7. This shows the age of the fowls in each pen, t he nature 
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of the experiment with each pen, and the breed of each. Then 
follow the average food cost per fowl based on market prices of 
food in Logan, the average number of eggs laid, the value of 
those eggs at store prices in Logan, the food cost per dozen 
eggs, and the per cent profit on food. 
TABLE NO. 7.-SUMMARY. 
Cost Aver. I Food ~~'tl -~ 0 
P{\nNo. Age Experiments Breed of No. of Value cost ~oo E ggs p e r ~d:~ Food Laid dozen. a.. 0 
--- - - -- - - - - --Cents Ce nts 
1 1 year Exercise . . . .. Leghorns ... . . . 60 .1 119 $1.17 6.0 95 
2 " " No Exercise. " 60 .7 120 1.23 6.0 103 
3 2years " " " ..... . 59.0 134 1.36 5.3 130 
4 " " Exercise . .. .. " ..... . 58. 9 99 .95 7.1 65 
5 1 year Late Hatched " ...... 61.4 157 1.65 47 169 
11 Pullets E arly II " .... . . 61.9 158 1.73 4.7 180 
12 " Standard . .. . .. ..... 60 .9 136 1.46 5.4 140 
13 " Sunflower .. . .. . ..... 67. 8 139 1.49 5.9 120 
14 .. Corn .... . .. .. II ...... 64 .5 '131 1.41 5.9 119 
15 " Blood. ... ... " ..... 64 .6 157 1.74 4.9 169 
16 II Standard . . .. Wyandotte .... 81.6 138 1.44 7.1 76 
17 II " .... Plymouth Rock 88.5 147 1. 51 7.2 71 
18 II .. .. .. " II 7.0 130 1.37 8. 0 57 
19 " Blood . . .. ... . " .. 91.9 145 1.52 7.6 65 
20 .. II . ... .... " .. 90 .0 120 1.19 9.0 22 
The records for pens 1, 2 and 5 are for their second year, 
those for pens 3 and 4 are for their third year. For all other 
pens the records are for the first year of laying. In subsequent 
tables the records of pens 1 to 5 are given and compared for 
each year of laying. 
It is seen that pens 1 and 2 during their second year pro-
duced eggs at a food cost of 6 cents per dozen. Pen 5 made an 
excellent record during their second year, averaging 157 eggs 
at a food cost per dozen of 4.7 cents, and showing a per cent 
profit on food of 169. An excellent record is also made by pen 
3, which produced eggs at a food cost of 5.3 cents per dozen. 
Pen 4 falls very much behind pen 3 for some reason. These 
two latter pens are exact1y alike as to age, breed and strain. 
They also received the same ration and care, the only difference 
being in the manner of feeding the grain, pen 3 having its grain 
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fed in a box and pen 4 in a litter of straw on the floor. Pen 4 
produced eggs at a food cost of 7.1 cents per dozen against 5.3 
cents for pen 3. The records of these two pens will be dis-
cussed more fully in a subsequent table. 
The best record was made by pen 11 of pullets, this pen 
producing eggs at a food cost of 4.7 cents per dozen, showing a 
per cent profit of 180. This record, though a very good one, 
falls short of records of previous years. It should be stated 
that some of the pUllets in this pen suffered during the winter 
with colds, causing swelling of the head. This stopped laying 
for a time. Notwithstanding this accident the record is fairly 
satisfactory. This was the only pen of pUllets that was mature 
and laying when the experiments began. 
The pen of Wyandottes averaged 138 eggs per fowl. Pen 
17 of Plymouth Rocks averaged 147 and pen 18, 130. These 
three pens were fed alike except as to quantity. Pens 19 and 
20 of Rocks were of the same stock and strain as pens 17 
and 18 and received the same care and feeding except that they 
were fed, in addition to the standard ration, d'ried blood. As 
between the Wyandottes and Plymouth Rocks, therefore, the 
only breed comparison that can be fairly made is of pens 
16, 17 and 18. It will be seen that, as to the number of eggs 
laid by each, the two pens of Rocks average about the same as 
the pen ofWyandottes. The pen of Wyandottes, however, owing 
to a smaller consumption of food, shows a better record as to 
food cost p~r dozen and per cent profit on food than either of the 
two pens of Rocks. 
Further discussion of these results will be had in connec-
tion with subsequent tables. 
MONTHLY EGG RECORD. 
Table No.8 gives the monthly egg record for each of the 
pens. This table gives the total number of eggs laid each 
month by each pen and the total for the year. The average 
per fowl is also given. On February 13th one hen died in pen 
20 and for the balance of the year the monthly record is for 
only four hens. On May 1st one hen died in pen 13; on July 
21st one in pen 4, and on August 21st one in pen 3. For those 
four pens the monthly record after those dates is for four hens 
in each. 
The best single month's record was made by pens 16 and 19 
~ 
vol 
...j::.. 
TABLE NO. 8.- MONTHLY EGG R E CORD. 
F EB . IMARCHI AP RIL: MA Y I JUNE I J UL Y I A UG . I SEPT. I OCT. 
AVER-
PEN. I Nov . I DEC. I JAN. TOTAL AGJil r EI:! 
FOWl, 
-----------------
- - - ---
- 1-1- ------1. . ... . . . .. . . .. .... .. .. ..... .... 8 7 37 79 90 94 72 90 74 37 8 596 119 
2 .. .. ..... ... . .. .... .. ..... . ..... . 48 48 78 8-1 S5 84 80 46 4.0 4 602 120 
3 .. ....... . . . .. .. ......... . ..... ... 1 20 48 82 99 97 60 65 75 62 I 26 635 13-1 t:d 
4 ... ...... . . .. ... ... ...... .... . .. . . . . .. . . .. 70 88 97 67 57 55 36 473 99 ~ l' 
5 . .... .... .. .. ...... ... .. .. .. . ... .. 29 33 74- 91 102 106 86 85 79 61 39 785 157 
trl 
t-3 
H 
11 ..... .. . .. . .. . ... . .. ..... . ..... .... 24 41 78 66 93 105 103 84 92 70 27 789 158 Z 
12 .... . . .. . ........ . ... ... .. ... . .... . 25 78 54 65 95 88 89 83 73 20 12 682 136 Z ~ 
13 . ... ... .. .. .. ....... .. . . .. . .... . . . 23 57 57 75 78 78 58 64- 73 43 9 615 13\! cr-
14 ..... . ............................ 25 63 45 71 87 96 91 72 47 45 15 657 131 ..... 
15 . ..... . .. : . . .......... .. . . .. . . . . ... 46 66 57 77 87 78 98 94- 94 56 29 784 157 
16 . .. ........ .. ..... ... . . ...... . ... . 4 • • • •• •••• 44- 99 83 108 83 74- 66 52 57 26 692 138 
17 . .. ........ .. . . . .. . ...... . . . ...... .. . . . ... 40 46 76 106 99 86 96. 78 69 38 734 147 
18 . . .... . . .. .. .... .. . . . . . ... ... .. . . .. . ... .... 13 34 72 100 105 80 61 48 52 45 41 651 130 
19 ...... .... . . .. .. . . .. ..... . . .. . . . ..... ... 11 64 80 68 108 95 89 82 71 47 9 724 145 
20 . .•. . •...•.. ... . ....... . ....... . . . ... ... . . .. 26 41 67 78 60 55 59 34 47 10 477 120 
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in April, each of those pens laying 108 eggs, an average of 
21t eggs per fowl. During the month of February (28 days) 
pen 16 made the excellent record of 99, or about 20 eggs per 
fowl. It will be noticed that the best early laying was made by 
the Leghorn pullets, pens 11 to 15 inclusive, pen 11 being more 
mature than the other four pens at the beginning of the 
experiment. 
VALUE OF EGGS LAID. 
The value of the eggs laid by each pen each month is shown 
in table No.9. The total value for the year is also given and 
the average value per fowl. Pen 15 leads with an average per fowl 
of $1.74, followed by pen 11 with $1.73. Pens 17 and 19 of Rocks 
average $1.51 and $1.52 respectively. Pen 16 of Wyandottes 
ave rage $1.44. The average monthly prices of eggs upon 
which these values are based are given at the bottom of the 
table. They were the average store prices in Logan. In point 
of fact, very much more was obtained for the eggs. Many of 
the eggs were sold for hatching at a dollar a setting. Besides, 
many of them were hatched and the chickens sold afterwards 
at good prices. So that the actual income was much greater 
than this table shows. But to give the actual income in such a 
a ~ase, where the object of the experiment is to show the 
financial results of commercial egg production, rather than the 
value of fancy poultry, would be misleading if we based "the 
returns on fancy prices for eggs. 
RELATION OF EGG PRODUCTION TO FOOD CONSUMPTION AND 
WEIGHT OF FOWL. 
Tables Nos.8 and 19 afford data for a study of the relation of 
egg production to amount of food consumed. In the first twenty-
eight days of November the amount of food consumed by pen 1 
(one-year-old hens) was 372 ounces. During that month eight 
eggs were laid. During the twenty-eight days from April 18th 
to May 15th the food consumed was SOO ounces. During the 
month of April, 90 eggs were laid, and during 1vlay, 94. Com-
parisons on the same line with other pens bring out about 
corresponding results. 
In order that this comparison may be more easily made, 
table No. 10, for pens 11 to 15 inclusive, has been compiled. In 
~ 
eN 
c;.. 
TABLE NO. 9.- VALUE OF EGGS IN CENTS. 
PEN Nov. Dec. Jan. Feb. March April May June July Aug. Sept. Oct. Total Per Fowl 
---
--------- - -- --------- --- --- --- --- ---
I ....... .... ... .. ........ ....... 13 
"' 
47 66 75 78 72 90 74 46 12 584 117 
2 ... ... .. . . .......... . ......... . .. 10 .~ 60 65 70 71 84 80 46 50 614 123 3 ... ......... , ..... . .........• ... •. 2 60 68 8a 81 60 65 75 78 39 641 136 4 ................ . . . .••......... .. 3 58 73 81 67 57 5!'l 45 441 95 
5 .. . . ....... ....... . . ... .. .. .••.••. 48 50 93 76 85 88 86 85 79 76 59 825 165 td f 
-
q 
11 ... .. .. .. .. .. .. .............•. .••. 4.0 85 117 83 78 88 86 84 92 70 34 9 866 173 ~ 
68 ~ 12 . .............. . ........ •..... .... 52 117 54 79 73 89 83 73 25 18 731 146 ..., 
I H 
13 ... .. .. . . . .. ........ ... . ... . ...... 48 86 7t 63 65 65 58 64 73 54 14 661 149 Z 
14 . . .. .. ..•.•.. .... .......... . . .. .. 52 95 56 59 n 80 91 72 47 56 23 704 141 Z 
I I 0 
15 ..... .. .... . ... .. ...... .. 3 96 99 71 64 73 65 98 94 94 70 44 871 :t2i. c;.. 
16 , ... ... ..... .. .. GG 1U 69 90 69 74 66 52 71 39 720 1,u '-l 
. ,,, 
17 .......... . . .. . ...... .. . ... . ..... . 60 58 63 89 83 86 96 ' 8 86 57 756 151 
18 ... . ........ .. ... .. .........• ...• • 27 51 90 83 88 67 61 48 52 56 62 685 137 
19 .. ....... .. •.•••.•. . .. . .. ... . . . ... 23 96 100 57 90 79 89 82 71 59 14 760 152 
20 .. ... ........... . . ..... .. . .. ..... 39 51 56 65 50 55 59 34 59 15 I 483 I 119 
Price per Dozen of Eggs .. ..... "-2-0- ' - 2-5-1-1-8-1-1-5-1-1-0-1-1-0- - ]-0- 1-1-2- ---:-~ ---:-1-1-8-: :- .-. . -. -: :-.-. . -. -
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thi s a comparison is made for three periods, namely, Novem ber 
and December, February and March,and April 'and May. In 
this table another factor is added that of increase or decrease 
in live weight of fowls. The average weight of each pen is 
given, the food consumed by each during eight weeks, and the 
. total eggs laid during the two months. The periods for which 
the food is gi ven do not correspond exactly with the headings 
for the reason that the food was weighed out each week and in 
table No. 19, from which this table is compiled, ,the food is 
gi ven in four-week periods. So that in the first period, under 
November and December, the weights of food given are for the 
four weeks ending December 26th; for the second period, from 
January 24th to March 30th; and for the third period, March 
21st to May 15th. These were five pens of pullets. Those of 
pen 11 were more mature than those of the other four. It is 
seen that this pen averaged in weight during the first period 15 
pounds, or just 3 pounds per bird. They consumed during 
the four weeks 739 ounces of .food and laid 65 eggs during the 
t wo months. During February and March they averaged in 
weight 16.8 pounds, consu med 926 ounces food and laid 159 
eggs. During the third period their average weight fell to 15.4, 
the consumption of food increased to 1006 ounces and their egg 
yield rose to 208. 
TABLE NO. 10. 
Nov. & DEC. 
II 
FEB.&MAR. 
If 
ApR.&MAY. 
Wt. \FOOd IEggS \\ Wt' I F~Od IEgg8 \ \ Wt' IFood \Eggs Ibs. oz. Ibs . oz. Ibs. oz. 
Pell 11 ..... ... .. .............. ........ 15 
I 739 1 
65 16 .8 926 159 15,4 1006 208 
.. 12 ........ . . .... .. . ...... ... : ... 13 639 . 25 17 .0 927 119 16 .0 946 183 
I . la .... ... .. . : .... .... .... .. .. .. . : 13.4 634 23 17 .0 903 132 16 .1 901 156 
I. t.! ... .............. ...... .... .. 13 .1 618 25 16 .6 913 116 15.2 951 183 
.. Vi .. ...... ...... .... . ..... . ...... .. 13 .2 6-15 48 15 .5 888 134 15 .2 950 165 
--
- - -- ---- ---- - -
Average . . . ......... .. .. .... . ...... 13.5 655 37 16.6 911 132 15 .6 951 179 
The same peculiarity is true of all the pens. The average 
of the five is given at the bottom of the table . . 
It is seen that the largest egg yield was obtained during the 
last period when the food consumption was greatest and when 
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the weight of the fowls was greater than during the period of 
smallest eg1{ production. The smallest egg production was. 
obtained when the food consumption was smallest and when 
the birds weigbed the least. The pens attained their greatest 
weight during or immediately preceding the period of greatest 
egg production. During the period of heaviest laying they lost 
weight. 
WEJGHT OF FOWLS AND EGG PRODUCTION. 
A study of the monthly egg record ( table No.8) in con-
nection with tbe weights of tbe fowls (table No.4) affords. 
further intere~ting comparisons as to the effect of heavy and 
light laying on the weight of tbe fowl, and as to the relation 
between the weigbt of fowl and egg production. 
Taking, for example, pen 1, it will be seen that this pen 
reached its maximum weight in February and Marcb. Its. 
minimum weight was in October and November at the end of 
tbe laying year. During November and December, at the 
beginning of the year, the hens of this pen were very much 
under weight. During those months only 8 eggs were laid. In 
January the weight increases and February and March shows. 
a still further increase. After March there is a slight but 
steady decrease in weight till the end of the year. It is also 
worthy of note that the hens of this pen attained their great-
est weight about a month before the period of heavy laying. In 
March when they had their maximum weight they were laying 
well, but in tbe following two months of beavy laying their 
weight fell off considerably. 
THREE YEARS' RESULTS WITH PULLETS. 
Table No. 11 gives a record of pullets for three years and 
the average of the three years. Under "no exercise" there are 
only two years given, as there was no pen €>f pullets in the third 
year having" no exercise." The three years show an average 
of 167 eggs per pullet under" exercise" and 157t under" no 
exercise." The per cent profit on food for the three years 
averages 188 in the one case and 180 in the other. These results 
were not obtained from selected layers and the conditions were 
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not all favorable for the highest egg yield', but they show very 
conclusively that" there is money in hens"-rather in pullets. 
TABLE NO. H.-THREE YEARS' RECORD OF PULLETS 
E XERCISE. No EXERCISE. 
Pen Pen 
I 
Pen cD Pen P e n cD 
blI blI 
i. 1. H. as 3. ·2. c:a 
'"' '"' Q) Q) 
1896- 7 1897-8 1898-9 > 1896-7 1897-8 1888-9 > ~ ~ 
- - --- --- ----- ---
---
Cost of Food in cts . . . .. .. 62.0 67.0 61.9 63.6 61.2 6'.4 62 .8 
No. of Eggs laid . .... . .. . . 181~ 160.2 158 167 157% 157 1577's 
Value of Eggs laid . . ..... $1.88 $1 .91 $1. 73 $1.84 $1.68 $1.81 .. .... $1.75 
Food cos t in cts. per doz 
.1 I 5.0 4.7 46
1 
46
1 
4.9 ~. 7 
Per cent . profit on Food . 203 182 180 188 174 185 180 
VALUE OF EXERCISE. 
We now have three years' results froJ;ll two pens on 
the value of exercise. and two years' results from two otber 
pens. The exercise, as has been stated, consisted in making 
the hens scratch for all their grain which was fed in a litter of 
straw about six inches deep. The pens with "no exercise" 
were fed their grain in boxes. Otherwise they were fed alike 
and recei ved the same care. Table No. 12. gives the results 
from the two sets of pens. 
TABLE NO. 12.-FIRST. SECOND AND THIRD YEARS' RECORD. 
I 
No EXERCISE. EXERCISE. 
--- -
Pen S. cD Pen 4. ai bI bI 
as (':\ 
'" '"' Q) Q) 
1896-7 1897- 8 1898-9 > 1800-7 1897-8 11898-9 ~ ~ 
Cost of Food ill cts ........ 61.2 62 .1 59 .0 60.8 . 62 .0 66 .5 58.9 62 ,4 
No of Eggs laid . .... .... 157% 150.8 134 147~ 181% la.2 99 13~ 
Value of Eggs laid ........ $1.68 $1.68 U .36 $1.57 $1.88 $1.11 $ .95 $1.31 
Food cost in cts. per doz. 4.6 4.9 5.3 4, 9 4.1 7.0 ~1 1 6 .1 Per cent. profit on Food . 174 170 130 158 203 67 112 
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FIRST ANP SECOND YEARS' RECORD. 
I No E X ERCISE. 
I 
E XERCISE. 
~I­I 
Pen 1. iii ~ ~ Pen 2. ~ 
CIS CII 
I- 100 
__________ ____ _ 1_18_97_-_8+1_18_9_8-_9 - - - --- --
Q;) Q;) 
;. 1897-8 1898-9 > < < 
Cost of Food in cts ... . ..... •. -- •. . ... __ ... 67 .0 I 60 .1 
No. of Egg laid ...... . ..... ..... .... ...... 160.2 119 
Va lue of E g g s la id .. ...... .. . ... .. .. . : . .. $1.91 $1.17 
Food cos t in cts. per doz . . ..... ...... .. .. 5.0 I 6.0 
P e r cent . p rofit on Food .. .. . • ..... . .. .. 182 95 
63 .5 64' 60 .7 
140 157 1 120 
$1. 54 $1. 81 $1. 23 
5.51 4.9 1 6.0 
13831 185 103 
62.0 
139 
$1. 52 
5.5 
1« 
The results are somewhat of a surprise. The average 
r e ults for pens 3 and 4 are decidedly in favor of the box 
method of feeding. In the first year the results were in favor 
of feeding in the straw. but during" the two subsequent years 
the r esults are so much the other way that the average of the 
three y ears for those two pens is decidedly in favor of the "no 
exercise." In the case of pens 1 and 2 the results are in-
conclus ive. 
F rom these results it might be suppos ed that exercise 
ins tead of in creas ing the egg y ield , as is commonly s upposed 
by eXpel"t poultrymen to do, has the effect of decreasing it. 
The w I"ite r, howe ver , prefers not to draw any definite con-
clus ion at this time. It is possible that some modified form of 
exercise would gi ve better results . The intention is to continue 
experiments along this line until so.me definite law is es tablished. 
THE MO~T PROFITABLE AGE. 
The r ecord s of pens 3 and 4 during their fir s t, second and 
third years are given in table No. 13. This table also gives 
the records of pens 1 and 2 for their first and second years , and 
also the averages for each set of pens. 
It will be seen ' that the cost of food for pens 3 and 4 
averaged for the three years 61.6 cents. There is probably no 
actual difference in food consumption during the first, second 
and third years, though there appears to be a slight falling off 
in cost during the third year. There is, however, notwithstand-
ing the fact that the food consumption is practically the same 
PEN. 
3. No Exercise ..... . 
4. Exercise ......... . 
Average ... .... . 
1. E xercise .. ...... . . 
2. No Exercise ..... . 
Average ........ 
TABLE NO. 13.- RECORDS OF FOUR PENS AT DIFFERENT AGES. 
C OST OF FOOD 
IN CENTS. 
No. OF EGGS 
LAID. 
VALUE OF EGGs. 
FOOD COST 
PER Doz. IN CENTS. 
PER CENT. 
PROFIT 
ON FOOD. 
------,,----,.---- ----;-----;------;--- ----,,..----;---.,---- ---;----;----:---1,-------
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62 .01 66 .51 58 .91 62.4'1 1 81~ 1 1W41 99 I 132 
61.71 64.31 59 .0 61.6 / 175 1132~1 116~I140 I 
67 ·°1 60 .11····· . .. ... 160Mi ll' I··· ·i·· 1 
64.4 60 .7 ... . ... 1571 120 ....... 1 ...... 1 
65.71 6O·.i .. 159 119,,1·· ·· .. ..... . 
1. 88 
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for each of the three years, a steady decline in the egg yield. 
During the first year ' as pullets the average was 175, 132t dur-
ing the second, and 116t for the third. Pens 1 and 2 show a 
much greater decrease from the first to the second year than 
pens 3 and 4. For pens 3 and 4 the food cost per dozen eggs 
has risen from 4.3 cents the first year to 6.2 cents the third. 
Pen 5, which made nearly as good a record the second year 
as the first, is not included in this test for the reason tha~ it was 
not fed the same ration during the two years. 
CORN VERSUS '!VHEAT. 
By referring to table No.6 it will be seen that about half 
the total weight of food consumed by pen 14 was corn. Pens 12 
and 15, on the other hand, had about half their total food in 
wheat. In addition, pen 15 had dried blood. In all other re-
spects pens 12,14 and 15 were fed alike. Between pens 12 
and 14 the results are inconclusive; pen 12 laid 136 eggs andpen 
14.131, per fowl. This is not a high average. Other pens on a 
wheat ration iaid considerably more eggs, but cannot well be 
compared with pen 14 on account of varying conditions. Pen 
] 5 on a wheat ration, with the addition of dried blood, laid ] 57 
eggs, and pen 11, the pullets of which were more mature at 
beginning of experiment, on a wheat ration laid 158 per fowl. 
FEEDING VALUE OF SUNFLOWER SEED. 
Pens 11 to 20 inclusive were fed sunflower seed throughout 
the year. They had a smallfeedof this onceevery fourdays,with 
the exception of pen 13 which had it every other day. Pen 13 
had just double the quantity of sunflower seed of any of the 
other pens, but this p'en was fed no corn. The results show 
apparently no effect on the egg yield, from either the increased 
amount of sunflower seed, or the absence of corn. Tbe sun-
flower seed, however, seemed to have a striking effect on the 
plumage of the fowls, the plumage of the fowls in pen 13 being 
much more glossy than in any other pen. 
EFFECT OF DRIED BLOOD IN THE RATION. 
A study of the records of the Leghorn pens 12 to 15 inclusi ve, 
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brings out the fact that pen 15 (fed dried blood ) made much 
better early laying than either of the other three pens. This 
would seem to point to the conclusion that the feeding of blood 
induces early maturity in layers. The "corn" pen (No. 14) is 
about equal to pens 12 and 13 as regards early laying. Pens 
19 and 20 of Rocks were also fed blood. Pens 17 and 18 received 
the same care and feeding in every respect, but had no blood. 
The results are not very conclusive as to the effect of the blood 
on those pens. Pen 19 shows a better record as regards early 
laying than either pens 17 or 18, but for the whole year 
pen 17 shows a slightly better record than 19. So that the 
effect of adding dried blood to the ration is problematical so far 
as the Plymouth Rocks were concerned. For the Leghorns the 
results are somewhat conclusive in favor of the blood. But 
further trials are necessary to eliminate the question of in-
dividuality. As will be seen by reference to the table of 
analyses, dried blood is very rich in protein indicating a 
high feeding value in an egg ration. 
THE QUESTION OF NUTRITIVE RATIO. 
Is a wide or narrow nutritive ratio the better for egg pro-
du ction? Or, what is the best nutritive ratio? Table No. 14 
gi ving the composition and the nutriti ve ratio of the foods fed 
to the different pens offers an opportunity for a study of these 
ques tions. It will be seen from this table that pens 5,15,19 
and 20 ( the dried blood pens) had what is commonly termed 
"narrow " nutritive ratios. The other s had cons iderably w ider 
ratios , though none of them, with the poss ible exception of pen 
14, had what might be called a " wide" nutritive ratio. The 
object of the experiments in feeding, however, was not to show, 
except incidentally, the value of different nutritive ratios. 
The main purpos e was to determine the relative feeding value 
in egg production of different food materials, namely , wheat, 
corn, sunflower seed and rlried blood. How ever, some inter est-
ing comparisons may be made on the ques t ion of ratio. 
Pen 14 with a ratio of 1 :6.66 fell very much behind pen 15 
with a ratio of 1:4.95, pen 14 producing 131 eggs against 157 for 
pen 15. The r esults are very decis ive in favor of th e narrow 
ration. It is also noteworthy that pen 5, w ith a narrow ratio: 
m ade an excellent r ecord tb ough it was their s econd year of 
laying. With th e P ly moutb Rocks the r esults are inconclus ive . 
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TABLE NO. U. 
----
PEN. 
~ ~~ ~ ~ ~.~ ~~ ~-o 
o ~ ~ ] d '5 ~ ~ g ~ .Cj ~ i ~ i&: ~ .£ ~ 8 ~ ~..:l 
- ------- ----- --- ------ ------ ~ ---
1. Leghorns, lyr.old .. .... . .. ..... .. 8. 91 36.96 
2. 
3. 
4. 
5. 
11. 
12. 
13. 
14. 
15. 
Pullets . .. . . . . ..... . 
16. W yandottes " 
17. P. Rocks 
18. 
19. 
20. 
8.80 
8.50 
.60 
10 .02 
9.01 
8.41 
9.22 
7.58 
9.89 
11 .3 
12 .33 
12 .14 
14 .51 
13 .69 
36 . 24 
34 .51 
35.00 
35 .41 
35 .26 
33 .24 
32 .32 
33 .65 
33.67 
44 .05 
48.44 
47.71 ' 
48 .17 
47.03 
3.96 
4.43 
4.31 
4.22 
3. 2 
4.92 
4.43 
5 .61 
4.13 
4.54, 
6 .59 
7.04 
6 .91 
7.59 
6.48 
4.15 1:5 .64 60 .1 
4.23 
4.26 
4.22 
4.10 
5.03 
4.73 
6 .25 
5.6-1 
4. 1 
6 .01 
6.23 
6.22 
6.24 
6 .23 
1:5 70 
1 :5 .69 
1:5.66 
1:4.84 
1:5.71 
1:5.75 
1:5.6-1 
1:6 .66 
1:-1 .95 
::':5 .64 
1:5 .64 
1:5.64 
1:4. 1 
1:4.93 
60.7 
59.0 
5 .9 
61.4 
61. 9 
60 9 
67 . 
64 .5 
64 .6 
1. 6 
88 .5 
7.0 
91.9 
90 .0 
119 
120 
1:)+ 
99 
157 
15 
136 
139 
131 
157 
138 
147 
130 
145 
120 
GRAPHIC ILLUSTRATION OF RESULTS OF FEEDING EXPERIMENTS WITH 
PENS 12, 13, Hand 15. THE WEIGHTS OF FOOD ARE GIVEN IN POUND , 
PER FOWL, FOR THE YEAR. 
Pen 12. Pen 13. Pen 14 . Pen 15 . 
J4 ash 
W h e a t 
Oat s 
Cor n 
Sunflower 
Bon e s 
Cabbages. 
Nutr1. Ratio 
No. Eggs laid 136 ' 139 131 157 
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INDIVIDUAL RECORDS. 
The individual record for pen 15 is given in tables Nos. 
15 and 16. This record was kept by means of the Eureka nest 
box which enables the attendant to tell which hen lays the egg. 
The record was started on the first of February. No individual 
record was kept during November, December and January, but 
during those months only three pullets w~re laying, namely, 
• Nos. 71,72 and 73. In the absence of the individual record for 
those three months the eggs laid are divided evenly between 
these three pullets. 
This record shows a great difference in the individual egg-
laying capacity of the pen. Hen No. 70 might be called a 
"deadhead, " laying only 56 eggs during the year, worth 58 
cents, at a food cost of 13.8 cents per dozen, assuming that each 
hen in the pen consumed the same amount of food. Hen No. 
73 is credited with 207 eggs, worth $2.40~ the food cost per 
dozen being 3.2 cents. Hen No. 74 has a record of 117. Three 
pullets out of the five are good layers. 
Table No. 16 gives the daily record of eggs for the five 
pUllets for the months of February to October inclusive. This 
table shows the form in which the record was kept. 
So far as could be judged from the appearance or form of 
the pullets no one could tell which were the capables and which 
the incapables. A photograph of each. pullet is .given in plate I. 
These photographs were taken in summer just about the time 
the birds were beginning to moult. 
TABLE NO. 15.-PEN 15. EGG RECORD OF INDIVIDUAL FOWLS. 
~ rn • 
.; 0 C ..0 ;.; ~ >. Q5 
o ~ . 
>. a.i bil ~ d o8g HEN NO. 0 CIl d CIl d 0. <IS C :; 0 0. Col =' ;z; A ~ ~ ~ < )1 =' < Q) 0 0 d -g ~ c ~ rn ~ Eo< t> o ~.-
~-
- - - - - - - - - - -
-
-- --
70 . ... .. .... .... ...... .... ... . . ... .. .. .... 2 3 10 16 13 11 1 56 $ .58 13.8 
71.. . . .... ...... .. .... 16 22 13 20 21 20 23 23 25 16 3 202 2.30 3. 
72 ... . .. .. .... .. .. . . .. 1 15 22 15 19 24 24 23 22 22 6 201 2.27 3.9 
73 ••••••••. .•. •.••.. 1' 15 22 14 21 22 22 23 24 17 9 18 207 2.40 3.2 
" ......... ·· ····· IH .. .. r ' 1' "I' " 12 6 117 1.18 6. 7 Total ..... . .. ... . 1, " 66 57 77 87 78 98 .. I .. 56 29 784 
TABLE No. 16. 
-= IQ) ~ ~ I 1 I 2 I :l I 4 I 5 I 6 I 7 I IS 
.... z 
9 I 10 I 11 I 12 I }:3 I a I 15 I 16 I 17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 25 I 26 I 27 I 28 I 29 I 30 31 II ~ 
:-t 
;:., 1
70 
j ~~ 10 oi l 11 10 oi l 11 I 0 oi l I 0 oi l I 0 Oil 1 I 0 oi l I O! 1 I 0 oi l I 0 oi l I 0 oi l I oi l 11 I 0 oi l 1 001 .01 001 001 1 15 ~ 73 1 . .  I 0 . 0 0 1 0 0 1 . . 1 . 0 . 0 1 1 . . 1 . . 1 . 0 1 . . . . 1 0 1. . 1  . 0 . .  u _I~_ ..~~_1 o~ ~_ .. _ .. _ .. _ 1 _' 0 _00 _ ' 0 _ 0' _ 1 _ .. ~~,~_.o ~ _ .. ,_ 1 _ ' 0 _ 1 ,_ . . _1 ~,_. o _. 1_" _8 
13 
C3 
~ 
~ 
70 
71 20 
~~ .L • • 1 o. 1 . . 1 I 1 I .. , 1 1 00 I 1 , J. I · ' 1 1 I 1 I . oi l 1 0 oi l 1 1 1 . ' 1 1 1 1 I' ' 1 1 I ' ' 1 1 11 I 0 oi l 11 19 1;3 . . 1 .  1 00  1 ' 0 1 o. 1 1 00 , 0 1 1 1 " 1 1 .. 1 1 1 . . 1 1 21 
~ _ 1 ~ ~ ~ -.!... _0 ~ _._. _ 1 _ '_0 1_ 1 1_._. 1_ 1 ~ _ 1 _ 1 _ 1 _ ._. _ 1 _ '_0 _ 1 1_0_' _ 1 _'_0 _ 1 _ ._. _ 1 _ 1 _ ._. _ 1 _ ._. ~ 
70 .. I . 0 
71 . . \ 1 .. 1 11 1 I 1 1 I '0 1 11 I .. I 1 1 .. 1 11 1 1 .. 21 ~ I 7"!. 1 1 1 1 00 1 1 1 1 .. 1 1 1 I .. 1 1 .. 1 . . 2l 
7:~ 1 1 1 1 1 1 1 1 0 0 1 1 1 . . 1 . . 1 1 . . . . 22 
_ ,~ _ 1 _._. _ 1 _0_0 ~ _ 1 _ . _ __ 1 _0_0 _ 1 _ 1 _ ._. ~ _ 1 1_0_0 _ 1 _'_0 _ 1 _._. 1_ 1 _ 1 1_._. _ I _ 1 ~ _ 1 _ . _ __ 1 ~ _'_0 _ ._. 18 
70 . 0 . . 0 . 0 0 . 0 . 0 . . 1 1 . . . . . . . . . .\ . . 0 0 . . . . . ' 1' 0 . . . 0 . . . . 1 a 
;:., 71 1 1 00 1 1 .. 1 1 1 1 1 1 .. . . .. .. 00 1 1 1 .0 1 1 1 1 1 o . 1 20 ~ 172 00 1 1 00 1 1 1 .0 1 I 1 1 1 .. 1 1 1 o. 1 1 1 o· 1 1 1 1 1 1 1 00 1 1 1 2.t 
_, ~~ ll~l~~ll~l ~l~ll~_:o l~_:: ~~_: : 1~~~I~~~~~~ll~l 2~ 
,0 
:j ~ I 1 :1 ~ I 1 .. 1 o. I 1 .~ I :: I . ~ I ro Q) I 71 1 1 • 0 1 .. " § n 1 .. ~ I 1 1 1 1 1 : I : I 1 I .. ~~ m . ~ I .. I 1 I 1 1 .. 1 . . 1 1 1 '0 ~ I ~ 74 1 .. 1 . . 1 o. 1 .. 1 o . 1 1 .. 1 .. W 
• 
~ 
~ 
0" 
t:d 
q 
I' 
. 1' 
t=:1 
;-l 
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? 
0" 
..... 1 
.J; 
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TABLE NO. 1G.- CONTINUED. 
3 8 9 1 10 1 11 1 12 1 13 1 14 1 15 1 16 1 17 1 18 1 19 1 20 1 21 1 22 1 23 1 U 1 25 1 26 1 27 1 28 1 29 1 30 1 31 
>'1
71 
~ 73 1 " 1 1 1 1 1 1 1 1 1 1 00 1 ] 1 1 1 1 1 1 1 1 1 _..2!..~_ .. _ 1 _ 00 _ ] _ 00 _ ] _00 ~_ . . _ 00 _ 1 _00 ---=-=--_ .. ~~~~---=-=----.:.:_---=-=-----=-=-----=-=----=-=-I--=-=-'~I~'~I ---.!.. I ---=-=--
. 70 . 1 1 . . 1 1 . . . . 1 . . 1 1 . . 1 1 . . . . . . 1 1 . . 1 . . . . 1 .. / 00 00 \ " .. .. 
tl 71 1 1 .. 1 1 1 . . 1 1 1 1 1 .. 1 1 .. 1 1 .. 1 1 1 1 1 1 .. 1 1 1 . 1 1 
~ 72 1 1 1 1 . . 1 1 1 . . 1 1 1 1 1 1 . . . . 1 . . 1 1 1 1 1 1 
~ . 73 1 . . 1 . . 1 . . 1 1 00 .. 1 00 00 1 1 1 1 1 1 _~1_1 1_1 _·_· I~_· _1 1_._. _ 1 _ I _ ._. _ 1 _._. _ 1 _ 1 1_1 1_1 ~~ ~I---=-=--I--.:.J-·-· I ~I~I_~I~I~I-.!..I~I~I~L_~ 
;.; 70 
~ 71 
~ 72 
3 
o 
~ 
16 
23 
23 
2t 
9 
13 
25 
22 
17 
19 
11 
16 
8 
<Q. 7:l 1 1 ·· . . " 1 1 .. 00 1 00 00 .1 100 1 1 1 00 1 
J; ~_oo ---=-=---_. _ 1 _. _ . _ 1 _ 00 _ 1 _ 1 _ 1 1---=-=---_] 1_ 00 ~ ~I~ ~ ---=-=-- -.!..I~ -.!..I ---=-=--I~ ~ ~ ---=-=--I ~ -.!.. ~ ---=-=-- 12 ~ ~~ . ~ . ~ : : . ~ : : . 1 : : : : : : : : :: I .: . . : : : : : : : : : : . : : . : : : : : : : : : : . . : : : : : : : : : : ~ ~ ;; I .. 11 : 111 I : I I 1: I .. : I ..; I·· ·· 1; •• ··1 II ; 11 II ; I 1 I ~ I ' I ; 11 II'l 
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WEIGHT OF EGGS. 
The weight of eggs laid by each pen is given in table No. 
17. On the first line the average weight of the eggs in ounces 
is given for each pen. 
It is seen that pens 1 and 2, second year Leghorns, laid 
heavier eggs than any other pen. 
The second line gives the average weight per dozen eggs 
in pounds laid by each pen. Tbe eggs of pens 1 and 2 weigbed 
1.63 pounds per dozen. The hens of pens 3 and 4 are a year 
older tban those of 1 and 2, yet their eggs weighed less. Pen 
16, of Wyandotte pullets, laid eggs weighing 1.56 pounds; the 
four pens of Plymouth Rocks averaged 1.52t pounds. Pens 11 
to 20 of pullets should not be compared witb pens 1 to 5 of hens 
to show the relative weight of eggs from different breeds, for in 
our experiments we have found, as table No .. 18 will sbow, that 
the eggs of pullets weigh less than tbose of hens. It migh.t 
fairly be concluded, however, that eggs from Leghorn hens 
weigh as much as eggs from Plymouth Rock or Wyandotte 
pullets, the results varying with different strains of the 
breed. The table shows that there is considerable difference 
in the weight of eggs from the same breed, tbe eggs of pen 5, for 
example, weighing very much less than those of pens 1 and 2 of 
the same age and breed. Pen 5 was from a different strain of 
Leghorns. 
The third line shows the average weight of eggs in pounds 
per fowl. Pen 5, it will be noticed, laid a greater total weight 
of eggs per fowl than any other pen, the weight being 18.94 
pounds. Pen 17 i . econd, with 18.65 pounds per fowl. Pen 4 
of three-year-old hens, which laid the fewest number of eggs 
per fowl of any pen in the experiment, averaged only 12. Y3 
pounds of eggs per hen. 
Were eggs sold by the pound instead of by the dozen, the 
financial re ults would be different. If, for example, the eggs 
of pen 5 are worth 12 cents a dozen for the year if sold by the 
pound, those from pens 1 and 2 would be worth 13t cents. 
WEIGHTS OF PULLETS' AND HENS' EGGS. 
Table No. 18 offers an opportunity for comparing the 
weights of pullets' and hens' eggs. The weights of the eggs 
of pens 3 and 4 are given for each of the three years these pens 
TABLE No. 17 
---- ---- ------ - -- --
PEN No. 
_ ________ 11 __ 1 ___ 2_1 _ _ a_I_4_ 5 11 12 13 14 _ 1_5 _ _ 1_6_1_ 1_7_ 18 19 20 
Weight of eggs in ozs.. . 2.17 2.17 2.05 2.09 1.93 1. 84 1.74 1.86 1.87 1.80 2.08 2.03 2.02 2.0j · 2.10 
" per doz. eg~s,lbs 1. 63 · 1.63 1.54 1.57 1. 45 1.38 1. 32 lAO 1.40 1.35 1. 56 1.52 1. 52 1. 54 1.52 
" "fowl for yr." 16.13 16 .27 17 .16 12 .93 1894 18.17 14 .79 16.15 15.31 17 .66 17.94 18.65 16A1 18. 57 15.75 
Costperlb. ofeggs. cts: 3.70 3.72 3.43 (.46 3.24 3.40 4.12 4.19 4.21 3. 65 -1.55 4.74 5.30 4.94 5.71 
.! 
q 
~ 
OJ> 
~ 
~ 
>'l 
"Cj 
tIl 
~ 
~ 
tIl 
·Z 
~ 
r.n 
..., 
OJ> 
~ (5 
Z 
I--' 
~ 
...a 
150 BULLETIN NO. 67 
have been in the experiment; those for pens 1, 2 and 5 
for each of the two years they have been in the 
experiment. The record for each of the five pens shows 
that the first year eggs weigh considerably less than the 
second year eggs. For the third year the results are somewhat 
contradictory. Pen 3 shows a very slight decrease in weight, 
and pen 4 a considerable increase in weight over the second 
year. 
TABLE No.1. 
Pen 3 Pen 4 Pen 1 I Pen 2 Pen 5 
96-7 97 .. 8 98-9 96-7 97-8 98-9 97-8 98-9 97-8 98-9 97-~ 1 98-= 
Weight per dozeu --- -- - ---- ---- - - -
eggs, pOllnds .. ... ... . 
Weight of eggs laid 
1.49 1.55 1.54 1. 42 1.46 1.~7 l.52 1.63 1.54 1.63 1.25 1.45 
during year,per fowl 
Cost per pound of 
19.51 19 .53 17 16 21.46 13 .90 12 .93 20.48 16.13 20 .11 16.27 17 .01 18 .94 
eggs .. .. ... .. .... .. .... :u 3.16 3.43 2.9 4.8 4.46 ::\ .29 lI . 70 3. 18 3 .72 3.!l2 ·3.24 
WEIGHT OF FOOD. 
Table No. 19 gives in detail the amounts of the different 
foods eaten by each pen. The weights are in ounces, and are 
given in four-week periods. In weighing the food the follow-
ing method was followed: The mash was weighed every day 
for each pen. The wheat, oats, corn and sunflower seed were 
weighed once a week. In each pen there is a hopper or box 
with four divisions large enough to hold enough of each of those 
grains for a week. A sufficient amount is weighed in at the 
beginning of the week and the weight recorded. If at the end 
of the week any grain remains, it is weighed back and recorded, 
to be deducted from the amount weighed in. The bones were 
fed three times a week and were weighed each time for each 
pen. This table does not show the amount of green food con-
sumed; this is gi ven in another table. Nor doe.s it give the 
amount of dried blood fed to pens 5,15,19 and 20. That is 
'indicated in table No.6. 
TOTAL FOOD PER DAY. 
The average weight in ounces of the different foods eaten 
per fowl and the total per day, are given at the bottom of table 
No. 19. The Leghorns, it will be seen, consumed an average 
of about 3 ounces total food per day, not counting green food. 
The pen of Wyandottes averaged about 3! ounces per day and 
the Plymouth Rocks about 4 ounces. 
1.'ARLE NO. 19.-WEIGHT OF FOOD IN OUNCES IN FOUR-WEEK PERIODS. 
------ --- - - - - -- ------
PEN PEN 2 I 
DATE ... ~ rn C ... ~ Ul d ... .d Cj rn d III .d Cj Ul := CII .d CIS Ul CII d 
'" 
c: d • 
rn CII d '" c: d . ~ CII 1$ ..c: 0 ~ =' 0 = CIS .d 0 0 = ..c: • ::a ~ U rn !Xl ~ :s ~ 0 U ci.i IXl ~ ::E ~ 
- - -
---
- - --- -
- - - - - --- - -
N ovem ber 1st. to 28th .... .. .. 8l 179 21 161'2 15 60 372 73 124 15 14 12 51 2~f) 73 142 
November 29th to December 26!h 84 214 21 15 21 66 -:1:21 8,1 214 21 15 . 21 66 421 84 212 
December 27th to January 23rd .. 84 217 23 23 23 58 42~ 84 215 23 23 23 5~ 426 84 221 
January 24th to February 20th .. 72 250 34 33 33 44 466 72 229 34 33 33 44 4-15 72 194 
February 21st to March 20th ..... 56 259 35 35 30 44 459 56 279 35 35 30 44 479 56 252 
March 21st to April 17th ...... . .. . 54 273 60 35 40 462 54 290 60 35 .... 40 479 54 263 
April 18th to May 15th.. .. .. . . ... 5-1 300 70 35 40 -:l:t)9 54 300 70 35 .. .. 40 49t) 54 300 
May 16th to June 12th . ...... .. .... 56 282 70 35 40 483 56 287 70 35 .... 40 -:l:8~ 56 281 
June 13th to July 10th ...... . . .. . 54 264 70 15 40 443 54 264 70 15 .. .. 40 443 54 195 
July 11th to August 7th .......... 51 270 70 35 48 477 54 273 70 35 .... 48 -:1:80 5.! 217 
August 8th to September 4th .... 54 275 55 35 52 471 54 249 46 30 .... 52 431 54 238 
September 5th to October 2nd ... 50 280 70 44 449 50 243 70 5 .... 44 412 50 206 
October 3rd to 30th ............ .. . 54 273 65 44 436 54 215 65 .... .. .. 44 378 5'1188 
Total •. ...................... 8073336 664 317% 122 620 588"11799 3182 730 310 119 611 5751 7992910 I 
Per day per fowl ........... : ..... AI 1. 72 .34 .16 .06 .32 3.01 .41 1.64 .37 .16 .06 .31 2;95 .421.54 
I 
------
PEN 3 
~ Ul d 
... 
'" 
c: CIS 0 
=' 0 0 rn 
- - -
17 a 12 
22 15 21 
23 23 23 
at 33 33 
35 35 30 
60 35 .... 
70 35 .... 
70 35 ... . 
70 15 .... 
70
1 
35 .. .. 
45 35 .. .. 
70 4 .. . . 
65 . ... .. . 
651 314 119 
.35 .16 .06 
rn 
III 
d 
0 
!Xl 
-
51 
66 
58 
U 
4! 
40 
40 
40 
40 
48 
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40 
44 
607 
.32 
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... 
= ~ 
- --
309 
-:120 
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T AB LE NO. 19.-WEWRTS OF ,FOOD IN OUNCES I N FOUR- WEE K PERIODS.-CONTIN UED . t\oJ 
PEN 4 PEN 5 
DATE I 
I 
... 
c;:i Ul 
I 
;; +> e;:j Ul 
II 
;; .Q d Ul ::: , ~ .Q al Ul ::: Q) 
'" 
Q) d ~ ;:: .. rIJ Q) .... ~ ::: Cl ~ al .Q 0 ~ (5 ~ «I .Q as 0 ~ 0 )1 ~ C Co) rn ~ E- ~ ~ 0 Co) rn ~ E-
I 
- -
Novembe' lot to 28th .. . . . .... . . . . .... . . . . . .. 73-1----;,;;--- - - 51-I - - - ---- - -- -- - -17 14 12 2U2 84 120 15 16 15 6:1 :ua 
November 29th to December ~6th . ... . ... . . . 8.& 2H 21 15 21 66 421 84 207 22 l ;j 21 66 .. Iii 
Decelr.ber 27th to Janua ry 23rd ...... .. .. ,. . .. . 84 215 23 23 23 58 426 84 214 23 2:\ 23 58 425 _ b:l-C1 
Jannn ry 2.&th to February 20th . . . . . . . . . ... . .... 72 23a :34 :13 33 4.& 4-19 72 258 a4 a:\ :3:3 44 -174 t"1 r' 
February 21st to March 20th . ... ...... .... . ..... 56 236 35 35 30 H 43(S 29.& 35 35 30 H 49-:1 tIl 56 I-l 
H 
March 21s t to April 17th ... .. ... ..... .. : . .... . . 5 l 267 nil 85 40 451 54 285 60 :15 40 47.:1 Z 
A p l'il18t h to May 15th ........ . ... . . ~ .. ...... .. 54 aoo 70 35 
I I 
40 -Inn 54 310 70 35 40 509 Z 0 
May 16th to Jnne 12th .. .. . .... . .......... .. . 116 281 70 :35 40 ... 82 56 291 70 :35 40 492 
0"-
.lune 13th to July 10th .... . .. ...... .... .. ..... .. . 114 268 70 15 40 447 54 282 70 Iii 39 ..60 ---l 
July 11th t o An&:'llst 7th ... ..... ...... ... ...... . . 5 .. 267 70 !'If) 48 47-1 54 264 70 35 47 470 
Allgust 8th to September 4th .. ..... .. .. ........ 5 .. 2GO 5:; a5 52 45() 54 250 113 all 52 ",,-I 
September 5th to October 211d . .. . ........ .. . ... 1 50 20 1 70 40 365 50 231 70 44 .,iOO 
October 3rd to 30th . . . . .. . .. . ....... .. .. .. .. ... M 170 Gil H :i33 54 259 Gil 44 "'22 
1'ota I . . .. .. .. .... . . . .. . . . . . . . . . . . . . . . . 1799 3037 
1
63
' 
314 11 9 607 55::11 810 3265 6.&2 317 H2 
1
621 5777 
Per day per fowl.. ... . . ..... .. . .. . .... .. ...... .43 1.60 . 3.& . 17 .06 .33 2.93 .42 1.62 .33 .16 .06 .32 2 .91 
TABLE NO. 19.-WEIGHT OF FOOD IN OUNCES IN FOUR-WEEK PERIODS.-CONTINUED. 
1 
PEN 11 PEN 12 
DATE .. q:j rtJ -; .. q:j 
-= 
«I 
.5 = 
4) 
-= «I .5 .: UJ 4) 
'"' 
c c '" CD '"' C «I 
-= 
as ~ as as !:,i;l ~ 0 0 ;:l 0 !:,i;l 
,Q 0 0 ;:l 0 00 P=I ~ ~ 0 00 
-----------
--- ---------
--
November 1st to 28th. . .. . . . .......... .. . ........ 84 135 16 16 15 61 327 72 102 12 11 11 
November 29th to December 26th ..... . .. •..••• 84 204 21 23 23 55 410 84 191 20 23 23 
December 27th to J auuary 23rd . . . .. .... •. .... 84 203 23 23 23 53 409 84 217 23 23 23 
January 24th to February 20th . . ... .... . ...... . 72 242 34 33 33 44 458 72 243 34 33 33 
February 21st to March 20th .............. ' . . 56 262 35 35 35 44 467 56 262 35 35 35 
March 21st to April 17th . . . . . . . . . . . . . . . .. . . .. .. . 54 281 35 35 35 42 482 54 240 35 3~ 35 
April 18th to May 15th . .......... , ........ . . . . . . . 54 325 35 35 35 40 524 54 310 35 35 35 
May 16th to June 12th . .. . .....•....• . .. .. ....... 56 284 35 35 35 40 485 56 268 35 35 35 
June 13th to July 10th .... .. ..... .. ....... . ... . . 54 2!i6 35 35 35 38 453 54 I 
235 35 35 35 
July 11th to August7th ................. ... ...... 54 268 35 35 3ii 47 474 54 238 35 35 35 
August8th to September 4th . .. .... .. . . ..••.•• . 54 276 26 40 34 52 482 54 237 21 38 3t 
September 5th to October 2nd . ........ .. .••.• .. 50 265 35 35 35 44 464 50 229 35 35 35 
October 3rd to 30th .... ... . .. , ... . . ••.. . ......... 54 142 35 35 35 43 344 54 157 35 35 35 
Total. •... . ..... . .. ........ ' .. .. . ........... 810 3143 
17. 
415 408 603 5779 798 2930 390 406 404 
Per day per fowl .................... .. ... . ...... .42 1.62 .21 .21 .31 2.!J8 .41 1.51 .20 .21 .21 
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TABLE NO 19.-WEIGHT OF FOOD IN OUNCES FOUR- WEEK PERIODS.-CoNTINUEo. 
PEN 13 PEN 14 
DATE .., rn ... .., rn ... .., 
.a d ~ ::: c;:l III = .a til en ::: c;:l III c= .a (Il en en III al M ::l ::: ~ III Q) +- M C ... en III .... til .c: 0 0 0 til .a (Il c :; 0 Q til .c: til ;:!1 ~ Q ri5 p:l ~ ~ ~ C Q (f) P=l ~ ~ ~ 0 
- - -
- - - -- - - - - - - --- - - -
November 1st to 28th ....... .. .. . ... 73 102 12 .. .. 21 43 251 
I 
72 29 12 80 13 42 24S 72 96 12 
November ~9th to December 26th .. 84 190 20 .... 43 44 3St 84 35 20 157 28 44 372 84 203 21 
I 
December 27th to Jauuary 23cl ... . . 84 210 23 ... 4.6 48 411 I 84 23 2f 204 23 48 40-1 84 209 23 
January 24th to February 20th .... 72 223 34 .... 71 4.4 44-1 72 33 34 220 33 44 436 72 2011 34 
February 21st to March 20th . .... .. 56 254. 35 .... 70 t14 459 56 35 35 272 35 44 477 56 260 35 
March 21st to April 17th .... .... .... 54 227 35 .... 75 40 431 54 35 35 257 35 40 45(; 54 255 35 
April 18th to May 15th .. .... . .. .... 54 281 35 .... 60 40 . 470 54 35 35 295 35 4.0 4n4 54 297 35 
May 16th to June 12th ..... .... . . .... 56 255 35 .... 60 4.0 446 56 35 35 232 35 4.0 433 56 266 35 
June 13th to July 10th ... ...... ... .. 54 218 35 .... 60 38 405 
I 
54 35 40 248 35 38 450 54 251 35 
J uiy 11th to August 7th .. , . ........ . 54 220 35 .... 65 47 421 54 35 35 210 35 47 416 54 226 35 
August 8th to September 4th . , . . . . . 54 211 22 ... 63 52 402 I 54 27 24 24.1 ~O 52 428 54 252 25 
September 5th to October 2d ... . . . 50 189 3i'J .... 70 44. 388 50 35 35 240 35 4~ 439 50 176 35 
October 3d to 30th ....... : .... . ...... 54 197 35 .... 70 43 399 54 35 35 151 35 43 354 54 229 35 
Total ........... . .... .... ..... . 799 27711391 . . .. 774 567 5308 798 426 398 2807 407 566 5402 798 2926 395 
Per day per fowl ... .. .. ... . .. .... .. .45 1. 58 .22 .4.3 .32 3.00 .4.1 .22 .2+.4.4 .21 .29 2.78 .41 1.51 .21 
PEN 15 
rn ::: c;:l III 
... c 0 0 Q ri5 ~ 
- - -
11 11 42 
22 23 44 
23 23 48 
33 33 44 
35 35 44 
35 35 40 
35 35 4.0 
35 35 40 
35 35 38 
35 35 47 
40 29 52 
35 35 44 
35 35 4.."3 
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TABLE NO. 19.- WEIGHT OF FOOD IN OUNCES IN FOUR- WEEK PERIODS.-CONTINUED. 
PEN 16 PEN 17 PEN 18 
DATE ., ~ rn .. ., ~ rn .. ., ~ rn .. ~ cd rn I::l Q) ell .Q cd ~ I::l Q) .Q cd rn Q Q) ., rn ::I rn ;... 
" cd 
Q) 
cd ;... Q I::l ~ cd Q) cd ;... I::l I::l ... cd Q) ~ 0 >= I::l ... 
- ~ .Q 0 0 =' 0 ~ .Q 0 0 =' 0 ~ ::8 .Q 0 C,.) =' 0 ~ ~ C,.) rn j::Q ~ ~ C,.) rn ~ ~ ~ rn p:i ~ 
-
-- -
- - --- - - - - - - --- - -
- -
- - ---
November 1st to 28th ...... .. ........ 94 ISO 17 14 17 59 331 112 163 22 20 22 70 409 112 159 22 20 22 70 403 
November 29th to December 26th . .. 112 227 26 26 27 65 483 112 291 27 30 31 72 563 112 288 27 28 30 72 557 
December 27th to January 23rd .. . . 112 244 30 30 l:!8 72 516 112 317 30 30 30 77 596 112 308 30 30 30 77 587 
January 24th to F ebruary 20th ... . . 100 295 41 40 40 66 582 100 395 41 40 40 66 682 100 381 41 40 40 66 668 
February 21st to March 20th . ... .... 84 338 42 42 42 66 614 84 418 32 
421 
42 66 684 84 405 42 42 42 66 681 
March 21st to April 17th .... .. . . ... . 81 344 42 40 42 60 609 81 423 42 0 42 60 1 688 
II :: 
400 37 39 -42 60 659 
April 18th to May 15th . .. ....... ... .. 81 380 42 42 42 60 647 81 405 42 42 42 60 672 405 42 42 42 60 672 
May 16th to June 12th ... : . .. .. . ..... 81 329 42 42 42 60 1')99 8! 353 42 42 42 60 626 84 358 42 42 42 60 628 
June 13th to July 10th .. ... .......... 81 331 42 42 42 54 592 81 362 42 42 42 54 623 81 350 40 42 42 54 60!) 
July 11th to August 7th ............ .. 81 301 42 42 42 63 571 81 306 421 42 42 63 576 81 305 42 42 42 63 575 
August 8th to Septembe r 4th . . . . .... 81 314 26 4.6 37 78 582 81 345 20 48 44 78 616 81 320 25 45 46 78 5!.5 
September 5t h to October 2nd .... 75 299 42 42 42 65 565 75 306 42 42 42 65 572 75 284 42 42 42 65 550 
October3rrl to SOth ........... . ...... 81 312 42 42 42 63 582 81 300 42 42 42 63 570 81 310 42 42 42 63 580 
Total ... ... . . ... ...... : .. .. . .... . 11473842 476 490 485 831 I ~"71 11651_ 466 502 503 854 7874 1165 "'" '" ". 51" 65. 1 77 .... 
Per day per fowl ...... :.,: ..... - .... .59 1.97 .24 .25 .25 .43 3 .73 .602.25 .2! .25 .25 . 43 4.02 .60 2 .17 . 24 .25 . 25.43 3 . 9.,l 
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TABLE NO. 19.-WEIGHT OF FOOD IN OUNCES IN FOUR-WEEK PERIODS.-CONCLUDED. 
DATE 
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PEN 20 
d ~ 
'"' d o ::I 
C) rn 
u.: Q) 
d 
o 
~ 
... 
CIS 
= ~ 
------------------1- -,-- - ,- -,--,--,-- ,,---,,--,---,--,--,--,-- ,,---
November 1st to 28th. 112 
November 29th to December 26th .............. 1 112 
December 27th to January 23rd . . .... . •. ..•.. . .. 
January 24th to February 20th ................ . 
February 21st to March 20th.. . . ... . .... .... . .. 
March 21st to April 17th ...... ... .......... .. .. .. 
April 18th to MtLY 15th . ....................... .. 
May 16th to June 12th . .... .. ............ .. ..... . 
112 
100 
84 
81 1 81 
84 
June 13th to July 10th ... ...... . .. ... .... .... ··1 81 
July 11th to August 7th. . .. .. .. . . .. .. . .. . .. .. .. .. 80 
A ugust 8th to Septem ber 4th . .. .... .... .. . .. .. . 
September 5th to October 2nd .. . ... .... . ..... . . 
81 
75 
October 3rd to 30th .. .. .... ... .. . .... .. .. .. .... .. 1 81 
Total . .. .. .... . ..•.•••.... . .. . ............. , 1164 
Per day per fowl . .............................. J .60 
161 
285 
314 
379 
405 
415 
405 
349 
358 
303 
365 
285 
285 
4309 
2.21 
22 
26 
30 
41 
42 
42 
42 
42 
42 
42 
37 
42 
42 
19 
27 
30 
40 
42 
42 
42 
42 
42 
42 
48 
42 
42 
21 
30 
70 
72 
30 77 
40 66 
42 66 
42 
42 
42 
42 
42 
39 
42 
42 
: II 
54 
63 
78 
65 
63 
405 
552 
593 
666 
681 
682 
672 
619 
619 
572 
648 
551 
555 
492 1500 1 496 
.25 .25 .25 
854
1' 7815 
.43 3.99 
112 
112 
112 
99 
75 
67 
67 
70 
67 
65 
67 
62 
62 
1037 
.58 
159 
275 
308 
345 
3.'38 
345 
380 
319 
324 
276 
289 
223 
126 
3708 
2 .06 
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26 
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39 
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38 
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33 
38 
22 
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36 66 I 
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65 
51 
47 
437 1 62 11 
.2! .42 
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6808 
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A CAPONIZING EXPERIMENT. 
On July 1st, several cockerels were caponized. They were 
a cross from a Light Brahma male and a Brown Leghorn hen, 
and were about two months old. The photograph in Plate VI 
shows a cockerel and a 'capon as .they appeared when the last 
weights were recorded on April 4, 1900. On July 1,1899, before 
caponizing, the capon weighed 1.5 lbs . and the cockerel 1.6 lbs . 
The following are the regular weighings thereafter: 
TABLE NO. 20. 
July 5 .. ..... . .... ........ .. .... .... . . .. 
II 31. ..... ... ..... .. .. .. .. .... .. .. .. 
Septem ber 2 .. ... . ... . • •. ..•• • . . ..... • 
October 2 .. .. .. .. ... .. ............. .. 
November 1 . .. . . . .. . . .. . .. ..... . . . . . . 
December 1. .. . . . . . . . . .. ... . ... . ... . . . 
Janua ry 1 .. ................. . .. .. .. .. 
February 7 . . . . . . . . .. . . . . . . . . .. . . ... . . 
March 7 . . . . . . . .... .. . .. ....• ....• •.••• 
April 4 ... . .. .. . . . . ........ .. . ... . . . . . . 
C AP ON COCKEREL 
Ibs. Ib s . 
1.9 
2.6 
3. 2 
3.8 
5.0 
5.3 
6 .1 
6 .2 
7.0 
7.0 
1.9 
2.7 . 
3 .9 
4.6 
5. 
6 .3 
6 . 7 
6. 
7.3 
6.4 
The above shows neither gain nor loss in growth from 
caponizing. However, another somewhat decisive tes t was 
made as to the value of caponizing. These two birds were 
both dressed and cooked in the same way and served at the 
same table. 
This test clearly demonstrated the superior quality of the 
meat of the capon. One striking difference in the appearance 
of the two birds, as shown by the photograph, was the abs ence of 
comb and wattle development in the capon. Anothernoteworthy 
characteristic of the capon was that he was much more docile 
than the cockerel and showed little or no disposition to fight. 
These chickens were fed a part ground grain and part 
whole grain ration till about the end of January. Afte r that 
several changes were made in feeding. Part of the time ' they 
were fed all ground grain, and this was varied by feeding it dry 
and then in a mash. During the last two or three months it 
was difficult to get them to eat any amount. D uring mos t of th e 
experiment t~ey were confined in a close pen. 
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TABLE OF ANALYSES. 
The following analyses were made by Prof. J ohn Stewart 
of tbe Chemical Department, and were used in computing the 
composit ion of the rations fEd. The whea t analysis used was 
taken from tbe Eighth Annual Report of this Station. The 
analysis given in Henry's " F eeds and F eeding" was used for 
corn, and the analysis of cabbages was taken from the "Ameri-
can Feeding St uffs " (Bulletin N o. 11, Office of Experiment 
Station s ) . The diges tibility of these foods when fed to poultry 
n ot being known, the nutritive ratios were computed from the 
percentage com position. 
TABLE NO . 20.-FOOD ANAL YSES. 
C OMP OSITION OF D RY M ATTER 
W ATER FAT 
S U NFLOW E R SEED 
Sa mple No. 4467 .. .. ... . . . .. . . . .. . . ... . . . . . . 7.8 l 29 .59 
" 4982 ..... . . . . . ... .. . . .. .. . .. . 7.23 
" 4993 .. ... .. . .... .. .. . . . . .. .... . 
Ave rag e . . .. .• .. . .... . .. . .. . .... .. . . . .. . . . . 
8'6 1 
31. 79 
7 .84 30.69 
D RIED B L OOD 
Sample :No. 4981. .. . . .. . ........ . . ...... . .. . 11 .62 1. 00 
" 4994 11 .56 2.16 
Average .. . ...... . . .... , . ... . ... .... .... . . . , 11.59 1. 5 
OATS 
Sample No. 4983 . .. . ... . ........ .. . . ... . .. . 6.57 
" 4989 . ... .. . . . . .. . .... . . .. . .. . . . .32 6 . 1 
" 4990 . .. .. . .. . .. .. .. . . .. .. .. ... . .47 7.49 
Aver age .. . . . . .. . ..... . .. . . . . ....... .. . . . . . .56 696 
BONES (B u tche rs' :5cra p~ ) 
Sample No. 4415 .... .. ...... . . ........ .. . . . . 
4-168 . . .... . . • •• . .. . ... .. ....•• . . 
ul 39.6! 
2 .74 33.49 
" 4470 . . . .• .. . ..... .. ... . .. . . . . .. 37.07 30 .65 
" 4475 .... . . . . ..... .. . . . . .... . .. . . 31.37 42 .42 
.. 4~76 .. .. . . . .... .. .. .. . ...... . 35.48 34. 0 
4478 ... . .. . ....... . . . . . : . . . . .. . . 35. 06 38.19 
Aver.~e . . . . ... . . .... .. . . .. . . . . .. . . .... ··· ·1 32 .08 36.58 
ASH 
3.95 
3.7 
3.42 
3.72 
2.88 
2 .75 
2. 1 
4.24 
4.37 
4.31 
4.31 
31. 95 1 
37.51 
32. 15 
29 .14 
31. 77 
33 .55 
32 .6 
NIT.-
FREE F I BER 
EXTH' T 
17 .07 4c9 .39 
17.87 1 .. . . . .. . 28 .62 
17.20 29. 76 17. 3 
17 .38 1 .... .. .. 23.22 
97. 5 ... . .... . . . . . . . . 
97 .00 . . . .... . ..... .. . 
97.42 ... .. ... .. . ..... 
14 .37 61 .37 10.45 
13.65 65 .17 10.00 
14.38 60 .4.6 10 .81 
14. 13 63.33 10.4;! 
I 
22. 4 5 .57 1 . . .. .. .. 
24.34 4.66 . .. . . . . . 
32.6 4. 52 
2 .01 .43 
33.70 
29.01 I.. ...... . .. ... . 
2 .43 2.53 ... . . . . . 
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SUMMARY. 
1. What is the most profitable age of the hen? Two pens 
of Leghorns averaged 175 eggs per fowl during the first year. 
During the second year the same fowls averaged 132,% , and 
during the third, 116,% eggs per fowl. The per cent profit on 
food was 188 the first year, 118 the second, and 97 ,% the third. 
A test with two other pens of Leghorns gave the following 
results: First year, number of eggs laid,159; second year, 
119,% ; per cent profit on food, first year, 184; second year, 99. 
2. What is the effect of exercise on egg production? The 
results for three years are in favor of feeding grain in a box 
against feeding it in straw and making the hens scratch it out. 
One pen with all grain fed in a box averaged 147 ,% eggs per 
fowl per year for three years. A like pen having the grain fed 
in a litter of straw averaged 132 eggs. During the first year 
as pullets the results were in favor of the exercise, the pen fed 
in a box averaging 1S8 eggs per fowl, against 182 for the pen 
fed in the straw. 1.'hese results were secured with Leghorns. 
With two other pens of Leghorns, during the first year as pul-
lets the pen with "exercise" laid 160 eggs, and the pen with 
"no exercise," 157 eggs. During the second year the "exer-
cised" pen laid 119 and the "no exercise" 120, the results for 
the two years being practically the same for those two pens. 
3. As to the effect of exercise on food consumption, the 
average of pens 3 and 4 for three years shows that the pen with 
"exercise" consumed 62.4 cents worth of food, and the pen 
"without exercise," 60.8. In the case of two other pens the 
average was 63.5 cents and 62 cents respectively per fowl in 
fa vor of "no exercise." 
4. During the year the Leghorns consumed an average of 
62 cents worth of food per fowl. The Wyandottes consumed 
81.6 cents per fowl, and two pens of Plymouth Rocks averaged 
87.7 cents per fowl. 
5. The Leghorns consumed during the year an average of 
about 75 pound of total food or about 55 pounds of dry matter 
per fowl; the Wyandottes, 100 pounds total food , 73 pounds dry 
matter, and the Plymouth Rocks about 110 pounds total food 
and about 0 pounds dry matter. 
6. The three years'results from Leghorn pullets show 
an average of 162 eggs per fowl per year at a food cost of 4.6 
cents per dozen. These re ults are not from selected or "pedi-
gree" layer . . 
7. The record of weight of fowls shows that Leghorns 
weigh about ten per cent more during their second year than 
during ~he first }:'ear as p~llets: During the third year there 
is practIcally no Increase In weIght. 
8. The largest egg production was during the period of 
greatest food consu~ption. The smallest egg yield was when 
the food consumptIon was least. The hens attained their 
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greate t weight immediately preceding the periods of great€:' t 
egg production. After the periods of heavy laying they 
hawed a loss in weight. 
9. Five pens of Leghorns two and three years old laid 
eggs averaging 1.56 pounds per dozen. Five pens of Leghorn 
pullets laid eggs averaging 1.37 pounds per dozen. The eggs 
from the pen of Wyandotte pullets averaged 1.56 pounds per 
dozen, and those laid by four pens of Plymouth Rock pullets 
averaged 1.52 pounds per dozen. 
10. Eggs from different hens of the same breed varied in 
weight. One pen of Leghorns two years old laid eggs 
averaging 1.45 pounds per dozen. Two other pens of the same 
age, but of a different strain, laid eggs averaging 1.63 pounds 
per dozen. The eggs from the latter two pens weighed more 
than those of the Plymouth Rock or Wyandotte pullets. 
11. The eggs from five pens of Leghorn pullets averaged 
1.44 pounds per dozen. The eggs from the same pens during 
the second year averaged 1.54 pounds per dozen. In other 
words, the size of the eggs was eight per cent greater the 
second year than the first. 
12. A test of wheat versus corn gave results in favor of 
wheat for egg production. 
13. In the case of Leghorn pullets, the addition of dried 
blood to the ration considerably increased the egg yield. With 
Plymouth Rock pullets no effect was noticed on the yearly 
record. With both, the pens baving dried blood began laying 
earlier than tbe others. 
14. The discarding of corn (except tbe little used in the 
mash) and substituting a small quantity of sunflower seed. did 
not materially affect the egg yield, there being but a slight 
increase. Owing to the greater cost of tbe sunflower seed tbe 
financial results were in favor of the corn. 
15. The results of a test with Leghorn pullets showed 
tbat a nutritive ratio of 1:4.95 was very much superior to one 
of 1:6. 66. With Plymouth Rocks the . results were incon-
clusive. 
16. An initial test with one cockerel and on.~ capon gave 
no indication of increased growth from the operation of capon-
izing; but the appearance of the dressed bird and the quality 
f the m at showed a decided advantage from the operation. 
